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EXPERIMENTAL APPARATUS FOR SLICED 
SPECIMEN OF BIOLOGICAL TISSUE AND 

SPECIMEN HOLDER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an experimental apparatus 

for a physiological experiment of a sliced specimen (slice 
preparation) of biological tissues While maintaining the 
physiological activities of the sliced specimen of the bio 
logical tissue, and a specimen holder (slice holder) to be 
used in the experimental apparatus. 

2. Description of the Related Art 
It is a basic technique of the physiological experiments to 

excise a part of the tissue from a biological specimen and 
measure its physiological activities While maintaining its 
physiological activities. Mostly, a sliced specimen excised 
from the biological tissue (simply abbreviated as a sliced 
specimen hereinafter), or a thin tissue piece (usually With a 
thickness of 1 mm or less) excised from the biological 
specimen is prepared:, and various physiological measure 
ments are carried out using the specimen, because it is 
necessary to feed oxygen and nutrients over the entire 
biological tissue and remove Waste products in order to 
maintain physiological activities of the biological tissue. 
TWo methods have been used for storing the sliced 

specimen for a long period of time While maintaining its 
physiological activities. The ?rst method comprises, as 
shoWn in FIG. 5, disposing a petri dish 12 With a mesh 
structure for alloWing a solvent to permeate in a vessel 11 
?lled With a saline solution 1 containing appropriate 
nutrients, placing a:sliced specimen 13 on the petri dish 12, 
and immersing and maintaining the sliced specimen 13 in 
the saline solution 1 While a gas mainly comprising oxygen 
and carbon dioxide is continuously fed into the saline 
solution 1 through a gas feed tube 15 equipped With a 
spherical ?lter 14. 

The second method comprises, as shoWn in FIG. 6, 
placing a ?lter 17 (?lter paper or membrane ?lter) that is 
permeable to both a solution or gas on a vessel 16 ?lled With 
the saline solution 1, mounting a sliced specimen 13 on the 
?lter, housing the overall vessel 16 in a sealed vessel 18, and 
?lling the inside of the sealed vessel 18 With a moist gas 
generated from the moisturiZing saline solution 1. 

The apparatuses shoWn in FIGS. 5 and 6 may be also used 
for staining the biological specimen With a biological dye. In 
the apparatus shoWn in FIG. 5, the sliced specimen 13 is 
stained by adding a dye in the solution 1 in Which the 
specimen is immersed. In the apparatus shoWn in FIG. 6, on 
the other hand, the sliced specimen 13 is stained by dropping 
a staining solution on the specimen. 

While both of the methods described above have almost 
the same effect for maintaining the sliced specimen 13 for a 
long period of time, it is a problem that the physiological 
activity of the sliced specimen 13 has been decreased 
because the sliced specimen 13 tends to be deformed and 
damaged When the sliced specimen 13 is transferred to a 
different site by taking the specimen out of the vessels 11 
and 18. 

While the sliced specimen 13 is transferred by sucking it 
With a pipette together With the solution 1 in the ?rst method, 
deformation of the thin and soft sliced specimen 13 is 
inevitable, sometimes dealing a fatal damage to the sliced 
specimen 13. 

While the sliced specimen 13 is peeled off from the ?lter 
17 to transfer it into the solution in a separate vessel, the 
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2 
sliced specimen 13 is also liable to be imparted With a fatal 
damage during the transfer process. Since the sliced speci 
men 13 stored for a long period of time is often adhered onto 
the ?lter 17, a special care is required for peeling the sliced 
specimen 13 from the ?lter 17. 
A high concentration of the dye should be maintained for 

a long period of time around the sliced specimen 13 in order 
to suf?ciently and uniformly stain the biological specimen. 
Accordingly, the dye should be distributed in the overall 
solution 1 dipping the sliced specimen 13 When the appa 
ratus shoWn in FIG. 5 is used for staining, Which is very 
uneconomical because a large quantity of the usually expen 
sive dye is needed. While consumption of the dye may be 
saved in the apparatus shoWn in FIG. 6, staining tends to be 
poor since it is dif?cult to alloW a sufficient amount of the 
staining solution to stay around the sliced specimen 13. 

Properly introducing the sliced specimen 13 into a mea 
suring apparatus And holding the specimen there is impor 
tant for measuring the physiological activities of the sliced 
specimen 13. The sliced specimen 13 is introduced into the 
measuring apparatus using a pipette together With the 
solution, as has been described previously. HoWever, the 
physiological activities of the sliced specimen 13 may be 
possibly compromised by the impact of the transfer opera 
tion or by environmental changes. 

It is also necessary to immerse the sliced specimen 13 in 
the saline solution 1, and the solution around the sliced 
specimen 13 should be steadily circulated in the measuring 
apparatus. While an appropriate Weight is used for ?xing the 
sliced specimen 13 in order to avoid the sliced specimen 13 
from being displaced by the stream of the solution, the 
physiological activities of the sliced specimen 13 may be 
compromised by stress caused by the Weight. The Weight 
may also interfere the physiological measurements such as 
observation of transmission light and electrical potential 
measurements, and imaging using a dye. 
The apparatus shoWn in FIG. 6 may be used for a 

cultivator by maintaining the inside of the sealed vessel 18 
aseptic. HoWever, it is dif?cult for the sliced specimen 13 to 
be transferred into the measuring apparatus Without being 
damaged after peeling off the sliced specimen 13 from the 
?lter 17, because the sliced specimen 13 is adhered on the 
?lter 17. It is also impossible in general to WithdraW the 
sliced specimen 13, subject to a aseptic treatment and 
resume culturing by putting it back to the cultivator after the 
measurement Without dealing a damage to the specimen. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
devised for solving the technical draWbacks of the conven 
tional art to provide an experimental apparatus for a sliced 
specimen of biological tissues and a specimen holder, 
Wherein the conditions required for preservation, staining, 
physiological measurements and cultivation are satis?ed 
While maintaining the sliced specimen in a condition suit 
able for maintaining physiological activities in each condi 
tions above, besides subjecting the sliced specimen to an 
experiment by readily permitting the specimen to be trans 
ferred Without being physically damaged. 
A ?rst aspect of the present invention provides an experi 

mental apparatus for a sliced specimen of a biological tissue 
that is used for a physiological experiment by holding the 
sliced specimen of the biological tissue in a circulating 
saline solution While maintaining its physiological activities, 
comprising an experimental vessel for housing the saline 
solution, a specimen holder for holding the sliced specimen 



US 6,448,063 B2 
3 

of the biological tissue, and a device for holding the holder 
for allowing the specimen holder to be attached to and 
detached from a prescribed position in the experimental 
vessel. 

A second aspect of the present invention provides the 
specimen holder comprises an annular holder frame and a 
membrane ?lter for closing the loWer part of the holder 
frame, the sliced specimen of the biological tissue being held 
on the membrane ?lter, in the experimental apparatus for a 
sliced specimen of a biological tissue of the ?rst aspect. 
A third aspect of the present invention provides holder 

frame has a height by 1/5 or less as small as its inner diameter, 
in the experimental apparatus for a sliced specimen of a 
biological tissue of the second aspect. 
A fourth aspect of the present invention provides the 

membrane ?lter is made of a material on Which the sliced 
specimen of the biological tissue can adheres, in the experi 
mental apparatus for a sliced specimen of a biological tissue 
of the second aspect or the third aspect. 

A ?fth aspect of the present invention provides the 
membrane ?lter is made of a material that enhances its 
transparency by moisturiZing, in the experimental apparatus 
for a sliced specimen of a biological tissue of any one of the 
second aspect to the fourth aspect. 
A sixth aspect of the present invention provides the 

membrane ?lter has a good permeability to a gas and 
solution required for maintaining physiological conditions 
of the sliced specimen of the biological tissue, in the 
experimental apparatus for a sliced specimen of a biological 
tissue of any one of the second aspect to the ?fth aspect. 

A seventh aspect of the present invention provides the 
portion at the bottom of the experimental vessel located 
beloW the holding position of the specimen holder by the 
holder holding device comprises a transparent member, in 
the experimental apparatus for a sliced specimen of a 
biological tissue of any one of the ?rst aspect to the sixth 
aspect. 

Also, an eighth aspect of the present invention provides a 
specimen holder constructed so as to be able to be held by 
being ?xed at a prescribed site in the experimental vessel by 
attaching to the holder holding device of the experimental 
apparatus for the sliced specimen of the biological tissue of 
the ?rst aspect, and so as to be able to attach to and detach 
from the holder holding device, comprising an annular 
holder frame to be held by the holder holding device and a 
membrane ?lter for closing the bottom part of the holder 
frame, the sliced specimen of the biological tissue being held 
on the membrane ?lter. 

Aninth aspect of the present invention provides the holder 
frame has a height by 1/5 or less as small as its inner diameter 
in the specimen holder in the eighth aspect. 
A tenth aspect of the present invention provides the 

membrane ?lter is made of a material on Which the sliced 
specimen of the biological tissue can adheres in the speci 
men holder of the eighth aspect or the ninth aspect. 
An eleventh aspect of the present invention provides a 

material that enhances its transparency by moisturiZing is 
used for the material for the membrane ?lter in the specimen 
holder of any one of the eighth aspect to the tenth aspect. 
A tWelfth aspect of the present invention provides the 

membrane ?lter has a good permeability to a gas and 
solution required for maintaining physiological conditions 
of the sliced specimen of the biological tissue in the speci 
men holder of any one of the eighth aspect to the eleventh 
aspect. 
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4 
The ?rst aspect of the present invention so con?gured as 

described above enables an experiment comprising the steps 
of introducing the sliced specimen of the biological tissue 
With the specimen holder into the experimental vessel in 
Which the saline solution is circulating, readily disposing the 
sliced specimen of the biological tissue at a prescribed site 
in the experimental vessel by attaching the specimen holder 
to the holder holding device, and readily taking the sliced 
specimen of the biological tissue out of the experimental 
vessel together With the specimen holder by detaching the 
specimen holder from the holder holding device after com 
pleting the experiment. Since the sliced specimen of the 
biological tissue is transferred together With the specimen 
holder, the sliced specimen of the biological tissue can be 
readily transferred Without dealing a physical damage to the 
specimen. Consequently, the sliced specimen of the biologi 
cal tissue can be WithdraWn together With the specimen 
holder after completing the experiment, and subjected to an 
septic treatment to resume cultivation by returning the intact 
specimen to the cultivator. 

According to the second aspect and the eighth aspect of 
the present invention, the sliced specimen of the biological 
tissue is held While maintaining its physiological activities 
besides permitting the sliced specimen of the biological 
tissue to be readily transferred Without dealing a physical 
damage to the specimen, using a specimen holder having a 
simple structure comprising: an annular holder frame and a 
membrane ?lter for closing the loWer part of the frame 
folder. Since good staining of the sliced specimen of the 
biological tissue is possible using a small quantity of a 
staining solution by alloWing an amount of the staining 
solution sufficient for staining the sliced specimen to pool 
around the sliced specimen by injecting the staining solution 
to the inside of the holder frame of the specimen holder 
holding the sliced specimen of the biological tissue, the 
expense of the experiment can be saved by largely reducing 
consumption of the staining solution. 

According to the third aspect and the ninth aspect of the 
present invention, the experimental Work such as attaching 
electrodes to the sliced specimen of the biological tissue 
While holding the sliced specimen of the biological tissue 
With the specimen holder is made easy since the holder 
frame of the specimen holder has a height by 1/5 as small as 
the inner diameter of the holder. 

According to the fourth aspect and the tenth aspect of the 
present invention, displacement of the sliced. specimen of 
the biological tissue When the sliced specimen of the bio 
logical tissue is transferred together With the specimen 
holder or the solution around the specimen is exchanged, 
and by circulation of the solution in the experimental vessel, 
can be prevented, since the sliced specimen of the biological 
tissue is adhered to and integrated With the membrane ?lter 
on the specimen holder. Accordingly, a Weight for pressing 
the sliced specimen of the biological tissue is not needed 
because the sliced specimen of the biological tissue is not 
displaced by the How of the solution during the experiment. 
Consequently, draWbacks that the physiological activities of 
the sliced specimen of the biological tissue are compromised 
by being pressed With the Weight can be solved, besides 
eliminating interference of the Weight for physiological 
measurements such as observation of transmission light, 
measurement of electrical potential and imaging using a dye. 

According to the ?fth aspect and the eleventh aspect of the 
present invention, experiments and observation of the sliced 
specimen of the biological tissue are possible While mount 
ing the specimen on the specimen holder, because the 
membrane ?lter turns out to be more transparent When the 
specimen holder is dipped in the saline solution. 
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According to the sixth aspect and the twelfth aspect of the 
present invention, physiological state of the sliced specimen 
of the biological tissue can be maintained in good conditions 
during the experiments. 

According to the seventh aspect of the present invention, 
observation by a transmission light is possible by attaching 
the specimen holder holding the sliced specimen of the 
biological tissue to the holder holding device and by illu 
minating the specimen With an illumination light from beloW 
the experimental vessel, since good physiological conditions 
of the sliced specimen of the biological tissue are maintained 
by circulating the saline solution in the experimental vessel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A is a vertical cross section shoWing one example 
of the structure of the experimental apparatus for the sliced 
specimen 6f the biological tissue according to the present 
invention; 

FIG. 1B is a plane vieW shoWing one example of the 
structure of an experimental apparatus for the sliced speci 
men of the biological tissue according to the present inven 
tion; 

FIG. 2A is a vertical cross section shoWing one example 
of the structure of the specimen holder according to the 
present invention; 

FIG. 2B is a plane vieW shoWing one example of the 
structure of the specimen holder according to the present 
invention; 

FIG. 3A is a vertical cross section shoWing one example 
of the specimen holder held by the holder holding member; 

FIG. 3B is a plane vieW shoWing one example of the 
specimen holder held by the holder holding member; 

FIG. 4A is a partial vertical cross section of an another 
embodiment of the holder attachment port; 

FIG. 4B is a plane vieW of an another embodiment of the 
holder attachment port; 

FIG. 5 illustrates a conventional experimental apparatus 
for the sliced specimen of the biological tissue; and 

FIG. 6 illustrates an another conventional experimental 
apparatus for the sliced specimen of the biological tissue. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention Will be described in detail based on 
the embodiments. 

FIGS. 1A and 1B shoW one embodiment of the present 
invention. FIGS. 1A and 1B are a vertical cross section and 
plane vieW shoWing the structure of the experimental appa 
ratus for the sliced specimen of the biological tissue, respec 
tively. 

The experimental apparatus 100 comprises an experimen 
tal vessel 2 for housing a saline solution 1, a specimen holder 
4 for holding a spliced specimen 3, and a holder holding 
member (holder holding device) 5 for holding the specimen, 
holder 4 at a prescribed site in the experimental vessel 2. 

Aholder attachment port 6 for inserting and releasing the 
specimen holder 4 and a solution inlet port 7 for introducing 
the saline solution 1 is provided at the upper part of the 
experimental vessel 2. The bottom of the experimental 
vessel 2 comprises a transparent glass plate 8. 

Asolution introduction tube 9 is inserted into the solution 
inlet port 7, and a solution discharge tube 10 is inserted into 
the holder attachment port 6. The solution introduction tube 
9 and the solution discharge tube 10 are connected to a 
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solution circulation device (not shoWn), and the liquid level 
in the experimental vessel 2 is alWays kept constant by 
discharging the saline solution 1 circulating in the experi 
mental vessel 2 through the solution discharge tube 10, 
While feeding a fresh saline solution 1 in the experimental 
vessel 2 through the solution introduction tube 9. The saline 
solution 1 is at ?rst led from the solution inlet port 7 to the 
bottom of the vessel, ascends through the gap betWeen the 
bottom face of the vessel (upper face of a glass plate 8) and 
the specimen holder 4, and is ?nally sucked out through the 
solution discharge tube 10 after ?oWing on the specimen 
holder 4. A proper exchange of the solution and gas around 
the sliced specimen 3, Which is one of the crucial conditions 
in the physiological experiment, can be realiZed by circu 
lating the solution. 
The experimental apparatus 100 may be also available for 

used as a so-called liquid-gas phase experimental vessel 
(“interface”-type chamber), When the liquid level in the 
experimental vessel 2 is descended to be loWer than the 
surface of the sliced specimen 3, and a moist gas is fed to the 
sliced specimen 3 through a gas feed tube (not shoWn). 
A membrane ?lter 4B having a good permeability to the 

gas and saline solution 1 required for maintaining a good 
physiological state of the sliced specimen 3 is adhered on the 
loWer face of a thin and annular holder frame 4A in the 
specimen holder 4 as shoWn in FIGS. 2A and 2B, thereby 
enabling the sliced specimen 3 to be held on the membrane 
?lter 4B. The height of the holder frame 4A of the specimen 
holder 4 is designed to be by 1/5 as small as the inner 
diameter of the holder frame. The dimension of each part of 
the practically manufactured specimen holder is shoWn in 
FIGS. 2A and 2B as a reference. 

Acrylic resins and plastics are used for the holder frame 
4A. PTFE (poly-tetra?uoroethylene) is used for the mem 
brane ?lter 4B. Transparency of the membrane ?lter made of 
PTFE is enhanced to be almost completely transparent by 
absorbing Water. The sliced specimen can readily adhere to 
the membrane ?lter made of PTFE, particularly during 
cultivation. 
As shoWn in FIGS. 3A and 3B, the holder holding 

member 5 comprises a holding part 5a that ?ts to the holder 
frame 4A of the sample holder 4 and the peripheral edge of 
the membrane ?lter 4B, and a ?xing member 5b to be ?xed 
to the vessel body of the experimental vessel 2. The sample 
holder 4 is horiZontally held at an intermediate elevation 
along the vertical direction in the experimental vessel 2 by 
the holder holding member 5. 

According to the experimental apparatus 100 of this 
embodiment so con?gured as described above, the sliced 
specimen 3 can be easily placed at a prescribed position in 
the experimental vessel 2 by introducing the sliced specimen 
3 With the specimen holder 4 into the experimental vessel 2 
in Which the saline solution 1 is circulating, and attaching 
the specimen holder 4 on the holder holding member 5 in 
each experiment. The sliced specimen 3 can be also readily 
taken out of the experimental vessel 2 together With the 
specimen holder 4 by removing the specimen holder 4 from 
the holder holding member 5 after completing the experi 
ment. Since the sliced specimen 3 is transferred together 
With the specimen holder 4, the sliced specimen 3 can be 
readily transferred Without dealing a physical damage to the 
specimen. 
The membrane ?lter 4B turns out to be transparent by 

dipping the specimen holder 4 into the saline solution 1, and 
the bottom of the experimental vessel 2 comprises the glass 
plate 8. The specimen holder 4 holding the sliced specimen 
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3 is attached to the holder holding member 5, and a 
transmission light is irradiated from below the experimental 
vessel 2. Accordingly, experimental Works such as observa 
tion of the specimen under a transmission light and piercing 
of electrodes by observing the sliced specimen 3 under the 
transmission light can be carried out While maintaining good 
physiological activities of the sliced specimen 3 With the 
saline solution 1 circulating in the experimental vessel 2. 

The sliced specimen 3 can be preserved in a preservation 
device for a long period of time While the specimen is held 
by the specimen holder 4, and can be transferred into the 
experimental apparatus 100 When required. When the appa 
ratus shoWn in FIG. 6 is used, for example, the sliced 
specimen 3 can be preserved for a long period of time by 
mounting the specimen holder 4 holding the sliced specimen 
3 on the ?lter 17, and by ?lling the inside of the sealed vessel 
18 With a gas enriched With oxygen. 

The sliced specimen 3 is WithdraWn together With the 
specimen holder 4 after completing the experiment. After 
steriliZation by Washing the specimen With a solution con 
taining an antibiotic, the sliced specimen 3 including the 
specimen holder 4 is placed in an incubator using a culture 
medium containing trace nutrients in place of the saline 
solution 1 and adequately controlling the temperature, 
thereby enabling cultivation to be resumed. 
A staining solution (such as a solution of a membrane 

potential sensitive dye, a solution of calcium indicator dye 
and a small molecular Weight staining dye solution for 
intracellular signal transfer) may be injected into the inside 
of the holder frame 4A of the specimen holder 4 holding the 
sliced specimen 3. Consequently, the expense of the experi 
ment may be saved by largely reducing consumption of the 
staining solution, because good staining is possible by 
alloWing a volume of the staining solution suf?cient for 
staining to pool around the sliced specimen 3 using a small 
total volume of the staining solution. The expense of 
reagents may be also saved by largely reducing consumption 
of them, because the specimen can be pretreated by the same 
method as staining. 

Since the height of the holder frame 4A of the specimen 
holder 4 is by 1/5 as loW as the inner diameter of the frame, 
electrodes may be inserted into the sliced specimen 3 While 
alloWing the specimen holder 4 to hold the sliced specimen 
3. 

The sliced specimen 3 adheres to the membrane ?lter 4B 
and is hardly displaced When the sliced specimen 3 is 
mounted on the membrane ?lter 4B for a While. Accordingly, 
displacement of the sliced specimen 3 caused by transfer of 
the sliced specimen 3 together With the specimen holder 4, 
by exchange of the solution 1 around the specimen, and by 
circulation of the solution 1 in the experimental vessel 2 may 
be prevented. No Weight is required for pressing the sliced 
specimen 3, because the sliced specimen 3 never displaces 
by the How of the solution 1 during the experiment. 
Consequently, draWbacks such as compromising physiologi 
cal activities of the sliced specimen 3 due to compression of 
the Weight may be solved, or interference of the Weight in 
physiological measurements such as imaging using a dye 
may be eliminated. 

While an annular holder frame 4A of the specimen holder 
4 has been used in the embodiment described above, the 
shape of the frame is not restricted thereto, but a holder 
frame With a rectangular or ellipsoidal shape may be used. 
The holder frame 4A is not necessarily made of an acrylic 
resin or plastic, but any material may be used so long as it 
does not adversely affect the sliced specimen 3, and has an 
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appropriate strength. The membrane ?lter 4B is not neces 
sarily made of PTFE, but any material may be used;so long 
as it has a high permeability to the gas necessary for 
maintaining physiological conditions of the sliced specimen 
3, its transparency is improved by moisturiZing it, and the 
sliced specimen 3 is ready to adhere on it. 

The holder is held on holder holding member according to 
the claims of the present invention by forming the holder 
holding member 5 as a separate part from the experimental 
vessel 2, and by ?xing the holder holding member at beloW 
the holder attachment port 6. HoWever, it is needless to say 
that the holder holding member 5 may be formed by 
integrating it With the experimental vessel 2. For example, a 
projection 6a for engaging With the specimen holder 4 is 
formed to integrate With the inner circumference of the 
loWer end of the holder attachment port 6. The specimen 
holder 4 is horiZontally held by being engaged With the 
projection 6a When the specimen holder 4 is attached to the 
holder attachment port 6, thereby alloWing the experimental 
vessel 2 itself to serve as a holder holding device. It is 
desirable that chipped portions 6b are formed here and there 
so that the projection 6a does not interfere circulation of the 
solution. 

While the entire bottom of the experimental vessel 2 
comprises the transparent glass plate 8, at least the portion 
located at beloW the specimen holder 4 on the bottom of the 
experimental vessel 2 may comprise a transparent member. 
As hitherto described, the present invention exerts excel 

lent effects as Will be described beloW. 

According to the ?rst aspect of the present invention, the 
sliced specimen of the biological tissue With the specimen 
holder can be readily placed at a prescribed site in the 
experimental vessel by introducing the sliced specimen of 
the biological tissue into the experimental vessel in Which 
the saline solution is circulating, and by attaching the 
specimen holder to the holder holding device during the 
experiment. The sliced specimen of the biological tissue can 
be readily taken out of the experimental vessel together With 
the specimen holder by removing the specimen holder from 
the holder holding device after completing the experiment. 
Also, the sliced specimen of the biological tissue can be 
WithdraWn together With the specimen holder after complet 
ing the experiment to subject it to a steriliZation treatment, 
enabling cultivation to be resumed by returning the intact 
specimen to the cultivator. 

Handling of the sliced specimen of the biological tissue in 
the experiment is made easier as compared With the con 
ventional experiments, since the sliced specimen of the 
biological tissue suffers physical stress only in preparation 
of the specimen by alloWing the sliced specimen of the 
biological tissue to be held on the specimen holder, and by 
alloWing the specimen to transfer together With the specimen 
holder. Accordingly, the present invention can contribute to 
many investigations not only in the physiological studies, 
but also in the investigations for studying ?ne textures of 
biological materials, and in the ?eld of histochemical stud 
ies. 

Also, according to the second aspect and the eighth aspect 
of the present invention, the sliced specimen of the biologi 
cal tissue may be preserved While maintaining its physi 
ological activities besides permitting the sliced specimen of 
the biological tissue to be readily transferred Without dealing 
a physical damage to the specimen, by using a specimen 
holder With a simple structure comprising an annular holder 
frame and a membrane ?lter for closing the loWer part of the 
holder frame. The expense of the experiment may be saved 
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by largely reducing consumption of the staining solution, 
because good staining is possible by alloWing a volume of 
the staining solution suf?cient for staining to pool for a long 
period of time around the sliced specimen using a small total 
volume of the staining solution, by injecting the staining 
solution into the inside of the holder frame of the specimen 
holder holding the sliced specimen of the biological tissue. 

Also, according to the third aspect and the ninth aspect of 
the present invention, since the height of the holder frame of 
the specimen holder is by 1/5 as loW as the inner diameter of 
the frame, experimental Works such as inserting electrodes 
into the sliced specimen of the biological tissue is made easy 
While alloWing the specimen holder to hold the sliced 
specimen of the biological tissue. 

Also, according to the fourth aspect and the tenth aspect 
of the present invention, displacement of the sliced speci 
men of the biological tissue When the sliced specimen of the 
biological tissue is transferred together With the specimen 
holder or the solution around the specimen is exchanged, 
and by circulation of the solution in the experimental vessel, 
can be prevented, since the sliced specimen of the biological 
tissue is adhered to and integrated With the membrane ?lter 
on the specimen holder. Accordingly, a Weight for pressing 
the sliced specimen of the biological tissue is not needed 
because the sliced specimen of the biological tissue is not 
displaced by the How of the solution during the experiment. 
Consequently, draWbacks that the biological activities of the 
sliced specimen of the biological tissue are compromised by 
being pressed With the Weight can be solved, besides elimi 
nating interference of the Weight for physiological measure 
ments such as observation of transmission light, measure 
ment of electrical potential and imaging using a dye. 

Also, according to the ?fth aspect and the eleventh aspect 
of the present invention, since transparency of the membrane 
?lter is enhanced by dipping the specimen holder into the 
saline solution, the specimen may be observed With the 
transmission light While the sliced specimen of the biologi 
cal tissue is held on the specimen holder. 

Also, according to the sixth aspect and the tWelfth aspect 
of the present invention, physiological conditions of the 
sliced specimen of the biological tissue may be maintained 
in good conditions. 

Also, according to the seventh aspect of the present 
invention, an observation With a transmission light may be 
possible While maintaining good physiological activities of 
the sliced specimen of the biological tissue With the saline 
solution circulating in the experimental vessel, by attaching 
the specimen holder holding the sliced specimen of the 
biological tissue to the holder holding device, and by irra 
diating an illumination light from beloW the experimental 
vessel. 
What is claimed is: 
1. An experimental apparatus for a sliced specimen of a 

biological tissue used for performing physiological experi 
ments holding a sliced specimen in a circulated saline 
solution and thereby maintaining physiological activities of 
the sliced specimen, comprising: 

an experimental vessel for holding saline solution; 
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a specimen holder for holding the sliced specimen of the 

biological tissue, the specimen holder comprising a 
ring-shaped holder frame With a top and a bottom 
opening and a membrane ?lter closing the bottom 
opening of the holder frame When taken out of a 
cultivator and put in the experimental vessel; 

a specimen holder holding member for detachably hold 
ing the specimen holder in an interior space of the 
experimental vessel; 

a solution introduction tube for feeding fresh saline solu 
tion into the experimental vessel; and 

a solution discharge tube for sucking the saline solution 
from the experimental vessel; 

Wherein the experimental vessel is comparatively shalloW 
and open at a top portion thereof, Wherein at least a part 
of a. bottom of the experimental vessel under the 
specimen holder mounted on the specimen holder hold 
ing member is transparent, Wherein the specimen 
holder is held by the specimen holder holding member 
in the experimental vessel such that a desired spacing 
exits betWeen the membrane ?lter and the bottom of the 
experimental vessel, and Wherein the liquid level in the 
experimental vessel is adjusted by a height of the 
solution discharge tube, and the liquid level is kept 
constant at the height. 

2. The experimental apparatus for a sliced specimen of a 
biological tissue according to claim 1, further comprising a 
member enclosing the specimen holder mounted on the 
specimen holder holding member and protruding above a 
liquid surface and having a passage for the liquid connecting 
a space above the specimen holder With a space beloW the 
specimen holder formed betWeen the specimen holder and 
the specimen holder holding member and the member 
enclosing the specimen holder, and Wherein the solution 
introduction tube is disposed so as to feed the saline solution 
into the experimental vessel outside the space enclosed by 
the member enclosing the specimen holder, and the solution 
discharge tube is disposed so as to suck the saline solution 
inside the space enclosed by the member enclosing the 
specimen holder. 

3. The experimental apparatus according to claim 1, 
Wherein the membrane ?lter is made of a material to Which 
the sliced specimen of a biological tissue can readily stick 
and Which becomes highly transparent When soaked With 
Water. 

4. The experimental apparatus according to claim 3, 
Wherein a height of the holder frame is equal to or smaller 
than one ?fth of the internal diameter of the holder frame. 

5. The experimental apparatus according to claim 2, 
Wherein the membrane ?lter is made of a material to Which 
the sliced specimen of a biological tissue can readily stick 
and Which becomes highly transparent When soaked With 
Water. 

6. The experimental apparatus according to claim 5, 
Wherein a height of the holder frame is equal to or smaller 
than one of an internal diameter of the holder frame. 


